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• I n t racoronary  Adenos ine  Potent iates  Coronary  
Flow I nhomogene l ty  P roduced by  In t ravenous  
Dobutamlne  Between Stenot lc  and  ~dJacent 
Normal  Coronary  Arter ies  
P, Potropoulakls, G, Pavlldes, V, Vasslllkos, A, Manglnn~, S, Pspalonnnou, 
D,V, Cokklnos, t,~f Cardiology Department, Onn~ts Cardiac Surgery 
Center, Afh#n~, Greece 
Background; Dobutamlno (Dab) and adenosine (Ado) am widely used ngonts 
for the pedormsnca of pl~arms~ologl~ stress testing, u~unlly in conjunction 
wilh imaging techniques, The purpose el thl~ study wa~ to provide Insights 
to the physlologlo mechanism involving coronary flow and homodynnmic 
ch~nge~ s~aoclsted with the usa of these agents in patients wilh coronas/ 
affory disease, 
Motherly: Wa ~tudled 20 stonotlc (ST) and 15 adjacent normal (N) core. 
nan/adar~as tn 20 patients u~lng patrod (t5 patlenta) or single (5 patients) 
Doppler Flowlros, Measurements el coronas/flow velocity (CFV) and homo. 
dynamic p~mmstam were t~kcn at control, alter intracorona~y (i~) Ado, during 
Inoromsnlal Iv Dob inh=slen at doses 5, 10, ~0, 30 and 40 pg/kg/min (moan 
peak dose 38 I 4) similar to clinically performed Dob stress tests, and alter 
Ic Ado added on peak Bob stress (Ado on Debt, 
Re~d~: Distal to ~T, average peak velocity (APV) incroltsed significantly 
at aa inton~edi~to dose (~0 ,g/kg/min) el Oob (from 11 t 5 to t6 l 7 cmts, 
57 ~: 50%, p - 0,001) and remained mlatlvely unchangud thereafter to peak 
Dob stress (to 17 t 7 ore/s) despite the continueua increase in role,pressure 
product (RPP) (~3 | ~1% and 04 t 4t% rospo(~tivety) even with Ads on 
Dab (to 18 :I 7 cro/s), In N, APV increased significantly anti continuously to 
peak Dob ~tross (from 20 t 7,5 to 4~ t 10 cm/a, 120 t 57%, p .  0,0001) 
ex~edlng the Incroease In RPP (04 t 31%, p - 0,001) and there was a 
slgnllleimt further increase with ic Ado on Dob (to 53 ~ 13 cm/s, p .  0.001). 
Compared to lc Ado flow measurements pnor to Dob infusion CFV restore 
at peak Dob stress wee allghlly higher thnn that nt ic Ado in ST (1,87 i 
0.0 VS 1.43 ~ 0,5, p . 0.05) nnd did net change with IC Ado on Dob (1,94 
t 09) but It was significantly lower in N (2,20 t 0.6 vs 299 t 0.5, p . 
0,001), mcmaslng significantly after Ic Ado on Dob (2.87 ~ 07, p .  0,001). 
~uboptim~l increase of APV at peak Dob stress in N could be accounled for 
by a depressed systolic but an optimal diastolic APV response. 
C~.vk,~/tr~k.~k Dulta 9 ii',c~menfal iV Dob stress CFV reserve is exhausted 
nt a lower than maximal Dob dose in ST bur not in N coronary artenos. Peak 
Dab stress ie assocmtnd with womonmg supplwdomaud retie in ST artonos 
but induces toss coronary flow inhomegeneity due to suboptimal vasoddation 
in N artedns which cnn be pcfentlntod by the addition of Ado dunng peak 
Dob stress, Our findings may explain the increased sensitivity reported for 
combined Dob and Ado stress ochocardiography, 
• Regional Increases In teF-2-De~,xyglu(~ose (FDG) 
Uptake In Chronically Stunned Myocardlum Are 
Dependent  Upon Coronary  F low Reserve 
J,A, Fatlavollita, J.M. Canty, J~,. SUNY at B~dt~lo and Buffalo VAMC, Buffalo. 
NY, USA 
We previously demonstrated that pigs instrumented with a proximal loft 
anlenor descending (LAD) coronary slenosls for 3 months develop hiber- 
nating myocordium characlerlzod by reductions in resting flow, function ana 
increased FOG uptake. To define the lempoml development of those adapta- 
tions we studied separate groups el pigs 1 and 2 months to,owing instrumen- 
ration in the tasted, closed-chest, anesthetized state, Regional wall motion 
(venmeulogrephy; 3 = normal, 0 = akinosis), relative subendocardiat pertu- 
sion (LAD/Normal, micmsphems) and relative subendocardial FDG uptake 
am summanzed below. 
Flow (LAD,lqorrnal) Wall Relative 
~§~ ~I~RB~i~~ Motion FDG 
1 Month 1 00 t 004 0.58 t 007 1 8 ~ 0.2 0.9 ~ 01 
2 Months tOG * O 14 033 ~ 009" 1.0 ~ 02" 27 ~ 06" 
Moan ~ SEM; 'p . O05vs 1 month 
Although wall motion was depressed, resting pertusion was normal, con- 
sistent with chronically stunned myocardium. Despite reductions in resting 
function, them was variability in relative FDG uptake that war related to the 
extent to which adenosine flow reserve was reduced. These data contrast 
with the reductions in resting flow and increased FDG uptake found at 3 
months, and support the hypothesis that them is a time-dependent transi- 
lion from chmn',cally stunned k, hibernating myoca=dium in this model. The 
development ot increased FDG appears to precede the reauction in resting 
flow. 
I 11 62- !3 4 i "Paradoxical Shrinkage" of Coronary Arterial 
Wall may Contribute to Luminal Narrowing In 
Stable Angina but Not In Acute Myocardial 
Infarct ion 
A, Itch, 1", Babe, S, Mlyazakl, S, Datkoku, T, MatBumoto, I, Mesh H, Sumida, 
S. Yasuda, 1", Noguchi, Y, Gore, H, Nono~t, N~ti~n~l C~rdiw~cmh~t Cornier, 
StJIm, Osnk8, Japan 
This study was done to a~sosQ how local changes in vessel ~izo, together 
with plaqu0 volume and nature, determine luminal naffowing in ¢'omnary 
arteries in vivo, We pedermed intmcoronary ultrasound (!GUSt in 54 pa. 
fleets (pie) with stable angina (SAP, 32 pts) or a~te myocardial infaml~n 
(AMI, 22 pts) prior ta PTCA or thrombolytic therapy A ~,2F Or a '~.qF !CUS 
catheter equipped with a 30 MHz tmnsdu~r was ~,  Motorized I~llback 
Off.line longitudinal reconstruction el ICUS images was pedom~l  to fa~li. 
tale the determination el lesion sites and quantitative measurements. Plaque 
charactensti~a worn ~ategonzed as sob, fibrous, calcified, and mi~ed. Me~. 
aumments of the vessel and the lumen worn per lo~ at even/5 mm along 
20 mm length and at reference sites. Them w~m 11o differences between 
AM! ~nd SAP in ago, se~, hmght, and coronary ask tacle=s. Soil plaque was 
morn common in AMI (6~ ve ~7%,, p ~ 0.05). The total vessel am~ at the 
lesion site was smat!er in SAP than in AMI (13.9 ~ 4.3 mm ~ v,s 19.2 ~ ? 0 
mm t , p - 0.05), and the measured vessel area was s~gndicantly smaller than 
the colc~dafed vessel area (mean o! pmx=mal and d~stal) in SA (SA:-4% vs 
AMI: +22%, p -, 0,05). 
Conclusions,Plaque cbemctonst=cs and volume of the culp~t lesion were 
different between AMI and SAP. High degree orgamc slenos~s respons=b~ 
for SAP may be cousod not only by the iocmaso of athemma volume but 
also by "paradoxical shnnkago = el coronas/aflenos. 
~ Arter ial  Remode l ing  In Left  Main  Coronary  
Disease: Proof  F rom Sedal  Vo lumetr ic  
In t revascu lar  U l t rasound Stud ies  
A. Shtran, G.S. Mintz, T. Ktmum, M, NobuyoshL B. Ollaca, KM Kent. 
A.D. Pichard, L.F. Satire, M.B. Leon. HfashmqtOn Hos~tal Center. 
l,~shington, DC. USA: Kokum &/i@monal Hospital. Kilak)~hu. Jal~n 
Artonal remodeling in do novo othorosclerosls has been interred from nones- 
nat histopathologic and mtravascular ultrasound (IVUS) studies. To conhm~ 
this finding, wo pedormed sedat IVUS studies (7.7 ± 2.4 rues apart) =n un- 
tmatod loft main (LM) coronary artedos in 31 pts undergoing intervent~oe ct 
nonostial LAD or LCX Iosions. All IVUS studies were pedomned ~th  auto- 
mabc transducer pullback @ 0.5 ram/sac. An automatic contour det~tlon 
olgonthm was used to moas~.o arlery, lumen, and plaque (aries/ - lumem 
volumes Ivol, mm ~ ) Over 7 2 r 25  mm Ion9 segments. Baseline plaque 
burden (plaque;artery volt was modest (33 : t1%)..*~ lumen vet correlated 
with A artery vol (r = 0.851, p .  0.0001), but not with .~ plaque vol (r = 0t32,  
p=O4B) 
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.~ aden/ vol correlated with >, plaque vol (r = 0.409, p = 00225). An 
increase in artery vol resulted =n an incmaso in lumen vol despite an increase 
in plaque vol while a decrease in artery vol resulted in a decrease in lumen 
vol despite a decrease in plaque vol. 
We Conclude: Senal IVUS analysis conlirms both positive and negahve 
remodeling in de novo LM disease. Changes in lumen vol resulted from 
changes in artery vol, not changes in plaque vol. This explains why lumeno- 
graphic methods are limited in quantifying changes in atherosclerosis. 
I 11 62-1 36 I Funct iona l  Re levance  of  Min imal  Coronary  
ArtG~iosclerosls Myocard ia l  Diastol ic  and  
Systolic Funct ion  Dur ing 
St ress -Echocard iography  
F.C. Schoebel, C.M. Schannwell, T.W. Jax, M. Leschke, B.E. Strauer. K/imk 
fur Kardiologie, Pneumologie und 4ngioloaie, Heinrich.Heine Uni~rsitat 
D(Jsseldoff, Germany 
Background: Angiographically minimal manifestations of coronary arterioscle- 
rosis (MA; severity of stenosis <50%) are accompanied by endothelial dys- 
function resulting in dynamic coronary obstruction to venous stimuli like 
JACC Fchnmr), I~)gX 41 ~A 
adrer~rgtc stress, which may not be visible dunn 0 coronary ang~ography 
at rest, Tl'm Impa~ o! admnoglc stm~s on disstohe snd systohc tunchon in 
patients IP) with MA has not been Investigated so far 
M~_t/'lo~: In 3t P with MA and 23 P without MA dobutammo shess- 
~L~ho~ll1~l~raphy was performed with incremental doses of 5, 10, 20, 30 and 
40 t~g/k~ even/thre~ minutes, At the different stages venous e¢l~cor~o- 
graph,: and Dopp~f-echocard~olT~ph~c perameters of left vontrlcu!ar Sy~lehc 
and rbastolm tu~'tmn were assesS ,  
Res~/ts: White them were no s~gnd!¢ant differences between groups at 
rest they ex~l~ slgnd~cant changes 01 diastolic luncllon at pe~k exerc=se 
Decelet'al~onl~me ln'~! t94 ~ t3 137 ~ =l p - O~Oi 
I S ~  mE1sat~n t~m Ima) ~1? ~ 1 ~ ~] ~ 6 p l o ~ i 
IEle~tlOn~aCl~0n I%t 73 ~ 11 75 ~ 9 ns 
Rate p~re~um p~Odu~ (1~pm • mmHg 30 74.~ 31J30~ a e, 
Pa l l l~ca l  changes of ~astoll¢ h.mc~on m P with MA occurred at a 
tale el 20 pg,~gAmin return  0 m a late-pressure.product of 20,000 I~m . 
IO.R1H~. 
Cor, ct~or~.  In patients wtth minimal arteriosclerosis diastolic lunchon 
iS s~gn~t~ntly affected by a~enefg~ stress. As petholog=cat changes el 
d~astokc lunclion sen, e as an eady in.cater o! myocardial tschem~a the re- 
sulls p~nt to dynamic co~onan/steno~es as a poter~al source of myocardial 
Coronary Slenting: Design, Coating, and 
Grafting; Diabetes (I) 
Wednesday, April 1, 1998, 9:00 a.m.-11:00 am. 
Georgia World Congress Center, West Exhibit Hall Level 
Presentation Hour: 9:00 a.m.-11:00 a.m. 
~ Surface Hepadnization Profoundly Decream 
Acute Thrombosis on Crown and Mini-Crown 
S lents  in  the  Baboon Ar fe r iovenous  Shunt  Model  
NA.F. Chronos. C.P Markou. J. KOCS=S r. G Uanos;, S.R. Hanson. Emery 
Urut~tsdy. Atlanta. GAL USA: ' Con~s Coq3oratmn. Warren. NJ~ USA 
Thrombos~s complQtes lhe use of melalhc stents, yet stents are mo'easm0tY 
deployed ,n smaller vessels and m h~gh-nsk paffents. As a strategy tot reduc- 
ing slent lh rOml~ty ,  we irwest~gated the Carmed~ B~o~ Surtace 
(CBAS) on Crown and M~m-Crewn (k~C) stents ~l'~ct't were O..='s=gned to pro- 
m~'eased structural support and enhanced tlexdl~hty Thrombo~s was 
assessed by conbnuous 1 t t-lndmm-platelet ~magmg over 2 hours after stent 
~131eymeflt rnto AV shunts m baboons under condlt~3ns of wldely varying 
slent diameter and blood flow - ,'~nd~t~ons which s~mulated stent apphc~t,,ons 
in beth small and medium-sized artenes. 
S,~flt I~amete~ B~cod ffo~ WaJI shear P~atelet ~'epe~ed 
Imrn) ~m~rmn) rale Is¢~c ~ ! (p~ateleLs . 10 ~) 
Crown($) 32' tOg 530 22 ~ 03(~$E) 
CBAS (2t) 3 2 10-=100 50.-530 0 
M-C (S) 32 100 530 25 ~ 04 
CBAS 115) 20-32 24--100 530-921 O 
CBAS abolished platdlet hrombus tormat~on for Stents of all diameter, and 
under all flow conditions Thus. slent hepanmzat~on may profoundly mhtb~1 
thrombosis in the thrombogenic milieu assooated w~th smaller vessels and 
acute coronary syndromes 
MelhoO B stonta coaled with 5 ~m of pure gold and 8 steflt~ coateO wtlh 
gold mch,chng 1% silver were tes~,d against 8 stainless steel ¢o~tm~ stems 
O| the sanl~ typ~ tn a human st~ls model w~ the no~.ant.,coagulaleo b~oo~ 
o! heallhy volunteem. After 5 mm of blood (~,~I~¢I, the I 1 ~  weight was 
measure(t for each Qlloy al~ electrot, mcmscopy was Performed 
Results: Thrombus ma~ Pet unit length for the different a!toys was 
(~,g/mm, mean ~. SD): Sleet 195 ~ 7, Gold 79 :~ 3, G01d * t% S~k, er 
t32 z t ? All chfferences wore sign!flc~nt (p ~ 0 01) 
i:1 
!o . 
~ilh, w 
Conclusion Coating coronary sleflts with a thin layer ot pure gold prOvlOes 
,mprovements in both thrombogemcrty and fluoroscopic ws=l~tffy The ack:~- 
I~on at silver increases the ~romOogen~mly, presumably because ot altered 
surface charge characlenslcs. 
• In f luence o f  "D iamnd- l i ke"  and  Gold  Coat in9  on  
Plat~lof  Ac l ivat ion :  A F low Cytometry  Ana lys is  in 
a Pu lsed  F loat ing Mode l  
c I~ylhlen', K Gulensohn a, P Kuhnl 2, C,W, Harem', E All "~, W Tortes ~ 
' Deptot Card~tog~, Un,~rs~ty Hot.tat EppenOort. Harr~urg. Germany: 
: De~ at Transtus~n Meotone & Transplantation Immunok:tg~ Umver~ 
Ho~ Eppen~ott HamDurg, Germany; 31 ~ Khnlk, KIm4kum recht5 
der Par. Tectm~sche Un~versttat Munchen, Germar~ 
Platelets are revolved m acute and subacute mrombof~c occlusions and the 
process of resteneszs of stentsm coronary arrenes. Several stem demgns 
and coatings are under investigation to solve this problem In an =n vnro model 
at stent thromt~:~LS ~e ctves~g~ed two d~ffereni stent designs, uncoated and 
w~th a covalent "diamond.like" coating (DLC) and wn'h gold coating (GC). 
Mettmd: Coronary stents (each n = 10) were placed m parallel sdlcon 
lubff~s w~l  c~rculatlng cltrated pt~.telet nch plasma (PRP) to measure 1 ) 
platelet acl~al~on (PA) vs control without trent 2.) influence of DLC on 
PA 3)  influence of GC on PA and 4)  I~me untll trent th ror r~m (TST) 
PA was quant~ed by the express=on of activation dependent glycoprotems 
tGP) on platelets. For flow cylometnc analysis monoclonal ar~bodlas CD4 ta 
(GPIIbllltat. CD42b (GPIb), CD62p (GMP-t 40) and CD63 (GP53) were used. 
Recui~s Within 2 mm after =an oi orculatmn, the expressren of CO62p 
and CD63 me'eased Uncoated stenls led to more PA than coated stems 
ResultS after tO rmn are expressed as mean channel fluoresrenCe ml'ens~ty 
(MCFI). 
Control Uncoatet3 DLC Uncoaled GC 
C062p 137:15  547".62 390:47  49fi*. 14e 34st  103 
CO63 138:17  432:41  313-~24 647=147 435±91 
TST (ram) I17 : t6  186-.18 137±42 141~43 
MCFI OLC v5 control p . 0 0001. DLC ,~. uncoa?~ p - 0 0001 OC v~ uncoated p . 
00r TST OLC,~suncoaledp- 00001 GCvsurc'OaTedp=ns CO41a~CD42b 
nol ShOw s~cjr~hcanf cnal~:es 
ConcluSiOn In our ,n vitro model PA was significantly reduce0 by OLC 
and GC TST was prolonged by DLC These new stent ck;s~gns eem to be 
promtsmg, 10ut urther expenmental and chmcal cnvest=gahons are needed 
• Thrombogen ic i ty  o f  Sta in less Steel  Coronary  
Stents  Wi th  a Complete ly  Go ld  Coated  Sur face  
RA Herrmann, A. Rybnikar, A. Resch, B. Markt, E. All, A. Stemberger ~ 
A. Schomig. I. Meal. Khntk and Deutsches Herzzentrum. Germany: 'Inst. tur 
Exp. Chirurgie. Khnikum rechts der Isar, Techmsche Umversitat Munchen. 
Germany 
Background: The interaction of the metallic surface of coronary artery stents 
with blood plays an important role in thrembus forma:ren. Thrombus adhesion 
to the slent may play a role in subsequent long-term restenosis of the vessel. 
Medical graC,~ 316L steel is a commonly used matenal for coronary stents 
with excellent mechanical properties but reduced fluoroscopic visibility in 
thicknesses apprepnate for good mechanical support (50-80 pm). Gold has 
6x the radionpacity of steel so 5 i~m (inside and outside) nearly doubles the 
radioopacity of a 80 tAm-thick steel stent. Other meta!s, such as tantalum. 
are highly visible but compromise vessel lumen vlsua,zation. 
~ !  Expanded Po ly te t ra f luoroethy lene  Stent Graft  
Encapsu lat ion  Reduces  Inttmal Th lc l~n lng  
Regard less  o f  S lent  Des ign  
C. Rogers. O Y Tseng. PH. Gingras, T Karweskl, P Martakes. 
ER  Edelman Massachusetts Institute ot Technolog]~ Carnbndge MA: 
Atnum Medical Corp. Hudson. Nil. USA 
The design ot bare metal stents dictates brolog~c responses to implantatvon. 
We used expanded Polytetrafloureethyleno (ePTFE) encapsulated stents to 
determine whether chan~ng a metal stont to a polymer-metal stent graft 
would alter stent-induced injury, with the encapsulating polymer preoommat- 
mg over metal configuration. 
Steel stents of 2 designs known to provoke differing degrees of intmlat 
growth, corrugated nng (CR) and slotted tube (ST). were deployed w~th 
(CR+, ST+) or tmthout (CR . ST- )  ePTFE enr-aFsutatton in iliac arlenes 
of rabbits. After 28 and 56 a. int=mal th,ckenmg was nearly abolished by 
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